DOCKET NO: 263 1 07US0PCT 



IN THE UNITED STATES PATENT & TRADEMARK OFFICE 



IN RE APPLICATION OF : 

HARTMUTGRUND,ETAL. : EXAMINER: JACOBSON, M.L. 

SERIAL NO: 10/518,536 : 

FILED: AUGUST 3, 2005 : GROUP ART UNIT: 4174 

FOR: BIAXIAL STRETCH TUBULAR : 
FILM WITH FIVE LAYERS FOR THE 
PACKAGING AND COVERING OF MEAT 
WITH OR WITHOUT BONES ARE 
PASTE-LIKE FOODSTUFFS AND USE 
THEREOF 



DECLARATION UNDER 37 C.F.R. S 1.132 

COMMISSIONER FOR PATENTS 
ALEXANDRIA, VIRGINIA 22313 

SIR: 

Now, comes Dr. Hartmut Grund who deposes and states that: 

1 . I am a named inventor on the above-identified application. 

2. I am a graduate of Justus-Liebig-University, Giessen, Germany 
and received my chemistry degree in the year 1978. 

3. I have been employed by Naturin GmbH & Co. KG 

since 1 978, and I have been conducting research in the field of sausage casings, shrink bags 
and meat packaging for 21 years. 

4. I am familiar with the prosecution of the above-identified application (i.e., 
U.S. Application No. 10/518,536) and I have read the Office Action of July 7, 2008. Counsel 
informs me that the USPTO believes no factual evidence has been presented to show that 
there is a long-felt and unsatisfied need in the food packaging art for "bone-in" meat product 



packaging films. A "bone-in" meat product is a cut of meat that is offered for sale with a 
bone in place. Counsel further informs me that the USPTO is of the opinion that there is 
insufficient evidence showing that one of ordinary skill in the art would not have foreseen 
that a film having a poly olefin inner layer would be significantly superior with respect to 
penetration resistance (e.g., damaging energy) in comparison to packaging films having a 
polyamide layer as an inner film. 

5. I have read and understood the Grund patent (U.S. Patent No. 5,612,104) cited 
by the USPTO as evidence that the tubular packaging film described in the present 
application is obvious. 

6. As stated above, I have been conducting research in the field of sausage 
casings, shrink bags and meat packaging for 21 years. It is my opinion that those of ordinary 
skill in the art would readily recognize that a long-felt and unsatisfied need for bone-in meat 
product packaging films existed at the time the present application was filed. My opinion is 
supported by the combination of: 

(i) The history of patents with respect to avoiding punctures of meat 
packaging caused by bones; 

(ii) press release of the company Sealed Air Corporation dated April 
30, 2003, which is documenting the continued quest for improving 
the Cryovac TBG bag (comparative example 2 of present 
application) in order to reduce leaker rates due to bone punctures; 
and 

(iii) a publication in the National Provisioner of September 2004, 
which is reviewing bone-in packaging (see Appendix III). 

(i) Regarding the history of patents, U.S. Patent 6,004,599 (disclosed in the 

above-identified application) is referring to U.S. Patent 2,891,870 published in 1959 and 

describing the task of avoiding the perforation of plastic bags by bones inside of the package. 

The numerous patents with respect to this task thereafter give evidence of the long-felt need 

for a solution for this task. 



2 



(ii) In the press release of the company Sealed Air Corporation from April 30, 

2003 (see Appendix III) the author reports that the problem of bone punctures exists in the 

market and the existing packaging films are not completely satisfactory for bone-in meat 

products by stating that: 

"TBG Small Patch Ham bag reduces bone punctures by more than 
73 percent in retail display when compared to standard casings. 
The Cryovac TBG Small Patch Ham bag includes a puncture 
resistant patch ..." 

(iii) In the publication 'Tough Enough!" by Richard Mitchell in the National 

Provisioner of September 2004 (see Appendix III) the author suggests that existing packaging 

films are not completely satisfactory for bone-in meat products by stating: 

"Yet, even with many manufacturers enhancing their bone-in 
packaging, some processors say additional improvements still are 
needed before the products meet all of their requirements." 

The author lists the technology sources contributing to his article, not mentioning that 
he has considered the Naturin GmbH & Co. KG or the mother company Viscofan S.A., 
which is marketing products having the structure described in the above-identified 
application. 

7. It is therefore my opinion based at least in part on the objective evidence 
mentioned above, e.g., information found in technical publications familiar to those of 
ordinary skill in the packaging art, that those of ordinary skill in the packaging art had a long- 
felt and unsatisfied need for packaging bone-in meat products. 

8. It is further my opinion based upon my personal experiences in the field of 
sausage casings, shrink bags and meat packaging that there existed a long-felt and unsatisfied 
need for packaging films for bone-in meat products. My personal opinion is based upon my 
personal discussions with colleagues in the field of meat packaging. My colleagues include 
individuals in both the technical and marketing branches of the meat packaging industry. In 
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these discussions, my colleagues communicated to me their desire to make or offer for sale 
packaging films that are acceptable for bone-in meat products. 

9. My opinion is also based upon my observations during my career in the 
packaging producing industry. Through personal observation at grocery stores and butcher 
shops, I have observed that bone-in meat products such as prime rib of beef have a tendency 
to rupture or penetrate conventional bone-in meat packaging materials and thereby 
compromise the integrity of the packaging. 

10. It is further my opinion that contrary to the position taken by the USPTO, the 
skilled artisan would have no reason to expect a polyolefm film to inherently provide greater 
puncture resistance in comparison to a polyamide film in the tubular packaging film claimed 
in the present application. My opinion is based upon the general properties of polyamide and 
polyolefin films that are readily accessible to and known by those of skill in the art. Physical 
properties of different types of thermoplastic films are readily available from sources such as 
www.matweb.com (see Appendix II). The physical properties elongation at break and tensile 
strength at break give an idea of the stress-strain curve for the material by marking the point 
of rupture. The values for elongation at break and tensile strength of LDPE polyolefin film 
and Nylon 6 polyamide film in machine direction (MD) and transversal direction (TD), based 
on the matweb-database-documented commercial grades in those material groups, are given 
in Appendix I and II, respectively. This information was obtained from wvsw.matweb.com. 
Using the information obtained from www.matweb.com, which I believe to be accurate, I 
determined the linearly approximated stress-strain curves for average LDPE film and average 
Nylon 6 film. 

Nylon 6: Tensile strength at break MD 191 MPa 

TD 122 MPa 
Elongation at break MD 233 % 

TD 387 % 
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LDPE: Tensile strength at break MD 26. 1 MPa 

TD 21 MPa 
Elongation at break MD 310 % 

TD 583 % 

The approximated stress-strain curves for these materials are provided in the attached 
chart (Appendix I). 

1 1 . Those of ordinary skill in the art recognize that the area underneath the stress- 
strain curve is a measure of the total amount of energy that is absorbed during the tensile test 
up to the point in which the material, e.g. LDPE or Nylon 6, breaks or fails, thus representing 
a "damaging energy". In absence of comparable values for the puncture resistance of bi- 
axially oriented films of different polymer types (Nylon 6, LDPE,...), the physical properties 
elongation at break and tensile strength at break give an idea of the stress-strain curve for the 
material by marking the point of rupture and thus allow to roughly compare a "damaging 
energy". 

12. From the data shown above, it is my opinion that those of ordinary skill in the 
art would not believe that an LDPE film inherently provides a higher damaging energy in 
comparison to a Nylon 6 (polyamide) film. To the contrary, it is my opinion that those of 
ordinary skill in the art would be of the opinion based on the above data, that a packaging 
film having a polyamide as an outside layer would provide superior resistance to penetration 
(e.g., superior damaging energy) in comparison to an LDPE (polyolefin) film. 

13. The validity of my above described opinion, that those of ordinary skill in the 
art would not believe that an LDPE film inherently provides a higher damaging energy in 
comparison to a Nylon 6 (polyamide) film, up to today is also supported by the publication 
"Bags and Pouches: The Quest for the Bullet proof Pouch" by Christina Elston in 
Pharmaceutical & Medical Packaging News, February 2006 (see Appendix III). In this 
publication the author states that polyamide is a tough material and quotes a couple of 
persons who confirm this. In particular, the author states: 
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• "One of the toughest materials currently used in pouches is Nylon." 

• "'For people who want a very tough barrier pouch, we give them Nylon,' Ozcomert 
says." [John Ozcomert, technical director at Beacon Converters (Saddle Brook, NJ)] 

• "While EVA/Surlyn had been the industry standard for toughness, nylons have 
replaced it because of their superior strength, says Murak." [Jeff Murak, director of 
sales and marketing at Oliver Products (Grand Rapids, MI)] 

• "The material features multiple layers of nylon separated by softer energy-absorbing 
layers. 'An exterior layer of nylon offers excellent abrasion resistance, while the 
internal layers add strength and puncture resistance,' he explains. The arrangement of 
layers creates an I-beam effect similar to the strengthening effect of multiple wood 
layers in plywood, explains Haedt," [Edward Hacdt, marketing director Perfecseal 
(Oshkosh, WI); Nota bene: this description is revealing a structure which has a 
polyamide inside layer (and outside layer)!] 

• "'Any films that contain nylon will immediately enhance puncture resistance [...],' 
Czarnopys says." [Mary Czamopys, converted-products marketing manager 
Perfecseal (Oshkosh, WI)]. 

14. The undersigned petitioner declares further that all statements made herein of 
his own knowledge are true and that all statements made on information and belief are 
believed to be true; and further that these statements were made with the knowledge that 
willful false statements and the like so made are punishable by fine or imprisomnent, or both, 
under Section 1001 of Title 18 of the United States Code and that such willful false 
statements may jeopardize the validity of this application or any patent issuing thereon. 

15. Further deponent saith not. 





Dr. Hartmut Grund 



Customer Number 



/. /^^ 2 DOS 



22850 



Date 



Tel. (703)413-3000 
Fax. (703)413-2220 
(OSMMN 05/06) 
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Donnelly Bros Inc. 



Super Clean Mold Grease - Free Samples 



Overview of materials for Low Density Polyethylene (LDPE), Film Grade 



Categories: Polymer : Thermoplastic : Polyethylene : LDPE : Low Density Polyethylene (LDPE). Film Grade 

Material This property data is a summary of similar materials in the MatWeb database for the category "Low 
Notes: Density Polyethylene (LDPE), Film Grade". Each property range of values reported is minimum and 

maximum values of appropriate MatWeb entries. The comments report the average value, and number 
of data points used to calculate the average. The values are not necessarily typical of any specific 
grade, especially less common values and those that can be most affected by additives or processing 
methods. 

Vendors: Click here to view all available suppliers for this material. 



Please click here if you are a supplier and would like information on how to add your listing to this 
material. 



Printer friendly version TB Download as PDF Download to Excel (requires Excel and Windows) 
^ Export data to your CAD/FEA program 



Add to Folder 



My Folder Q/O 



Physical Properties 



Density 

Water Absorption 
Moisture Absorption at 
Equilibrium 
Environmental Stress 
Crack Resistance 
Vinyl Acetate Content 
Thickness 
Melt Flow 

Antiblock Level 
Slip Level 



Mechanical Properties 



Hardness, Shore D 
Tensile Strength, Ultimate 
Film Tensile Strength at 
Yield. MD 

Film Tensile Strength at 
Yield, TD 

Film Elongation at Break, 
MD 

Film Elongation at Break, 
TD 

Film Elongation at Yield, 
MD 

Film Elongation at Yield, 
TD 

Tensile Strength, Yield 
Elongation at Break 
Elongation at Yield 
Modulus of Elasticity 
Flexural Modulus 



Metric 



0.917-0.932 g/cc 0.0331 
0.0100% 
0.0100% 

168 hour 



English 



0.0337 Ib/in^ 
0.0100% 
0,0100% 

168 hour 



Comments 



Average value: 0.923 g/cc Grade Count:245 
Average value: 0.0100 % Grade Count:30 
Average value: 0.0100 % Grade Count: 17 

Average value: 168 hour Grade Count:4 



1 .50 - 6.60 % 1 .50 - 6.60 % Average value: 4.04 % Grade Count:19 

12.7 - 150 microns 0.500 - 5.91 mil Average value: 38.3 microns Grade Count: 173 
0.180 - 60.0 g/10 min 0.180 - 60.0 g/10 min Average value: 2.10 g/10 min Grade 

Count:231 

450 - 24000 ppm 450 - 24000 ppm Average value: 2950 ppm Grade Count:26 
250 - 1600 ppm 250 - 1600 ppm Average value: 729 ppm Grade Count: 17 



Metric 



42.0-60.0 

7.85 - 34.5 MPa 
6.89 " 28.0 MPa 

6.21-15.2 MPa 

100-640% 

249-1420% 

5.40 - 330 % 

5.00 - 520 % 

8.30-15.0 MPa 
50.0- 1000% 
13.0-100% 
0.200 - 0.442 GPa 
0.214-0.262 GPa 



English Comments 



42.0 - 60.0 Average value: 50.6 Grade Count:32 

1140 - 5000 psi Average value: 13.1 MPa Grade Count:62 

1 000 - 4060 psi Average value: 1 1 . 1 M Pa Grade Count:90 

900 - 2200 psi Average value: 10.9 MPa Grade Count:94 

100 - 640 % Average value: 310 % Grade Count:182 

249 - 1420 % Average value: 583 % Grade Count:181 

5.40 - 330 % Average value: 18.9 % Grade Count:26 

5.00 - 520 % Average value: 25.2 % Grade Count:26 

1200 - 2180 psi Average value: 1 1.4 MPa Grade Count:73 

50.0 - 1000 % Average value: 417 % Grade Count:95 

13.0 - 100 % Average value: 34.2 % Grade Count:23 

29.0 - 64.1 ksi Average value: 0.271 GPa Grade Count:57 

31.0 - 38.0 ksi Average value: 0.236 GPa Grade Count:5 



http://www.matweb.conn/search/DataSheet.aspx?MatlD=78249 
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Secant Modulus, MD 
Secant Modulus, TD 
Impact 
Impact Test 
Coefficient of Friction 
Tear Strength, Total 
Elmendorf Tear Strength 
MD 

Elmendorf Tear Strength 
TD 

Elmendorf Tear Strength, 
MD 

Elmendorf Tear Strength, 
TD 

Dart Drop 

Dart Drop Test 

Film Tensile Strength at 

Break, MD 

Film Tensile Strength at 
Break, TD 
Heat Seal Strength 
Initiation Temperarture 



Electrical Properties 



Electrical Resistivity 

Surface Resistance 

Dielectric Constant 
Dielectric Constant, Low 
Frequency 
Dissipation Factor 
Dissipation Factor, Low 
Frequency 

Comparative Tracking 
Index 



0.1 13- 0.366 GPa 


16.4-53.1 ksi 


0.00197- 0.414 GPa 


0.286 - 60.0 ksi 


26.0-71.4 


26.0-71.4 


0.300-31.2 J 


0.221 -23.0 ft-lb 


0.0900 - 1.00 


0.0900 - 1.00 


2.00- 4.00 N 


0.450 - 0.899 lb (f) 


85.0- 1070 g 


85.0- 1070 g 


70.0- 1370 g 


70.0- 1370 g 


1.20- 15.7 g/micron 


30.5 - 400 g/mil 


2.10-22,2 g/micron 


53.3 - 663 g/mi! 


1.40-49.2 g/micron 


35.6- 1250 g/mil 


40.0- 1500 g 


0.0882 - 3.31 lb 


14.0-72.0 MPa 


2030- 10400 psi 


11.0-57.0 MPa 


1600-8270 psi 


100- 110 °C 


212-230 T 


Metric 


English 


1.00e+ 15 ohm-cm 


1.00e+1 6 ohm-cm 


1.00e+14 ohm 


1.00e+14 ohm 


2.30 


2.30 


2.00 - 2.30 


2.00 - 2.30 


0.000200 - 0.000230 


0.000200-0.000230 


0.000200 - 0.000230 


0.000200 - 0.000230 


600 V 


600 V 



Average value: 0.193 GPa Grade Count: 167 
Average value: 0.220 GPa Grade Count: 164 
Average value: 43.6 Grade Count: 1 1 
Average value: 6.88 J Grade Count:8 
Average value: 0.432 Grade Count:85 
Average value: 3.00 N Grade Count:7 
Average value: 306 g Grade Count:1 12 

Average value: 238 g Grade Count:1 10 

Average value: 8.44 g/micron Grade Count:82 

Average value: 6.46 g/micron Grade Count:92 

Average value: 3.76 g/micron Grade 
Count:138 

Average value: 162 g Grade Count: 133 
Average value: 26.1 MPa Grade Count:182 

Average value: 21.0 MPa Grade Count:178 

Average value: 105 °C Grade Count: 1 1 



Comments 



Average value: 1 .OOe+15 ohm-cm Grade 

Count:30 

Average value: 1.00e+14 ohm Grade 

Count:30 

Average value: 2.30 Grade Count: 17 
Average value: 2.17 Grade Count:30 

Average value: 0.000213 Grade Count:30 
Average value: 0.000213 Grade Count:30 

Average value: 600 V Grade Count:30 



Thermal Properties 




Metric 


English 


Comments 


CTE, linear 20X 


180-230 jjm/m-X 


100-128 pin/in-T Average value: 198 Mm/m-°C Grade Count:30 


Melting Point 


107 


-121 "C 


225 - 250 "F 


Average value: 1 13 °C Grade Count:89 


Crystallization 


95.0 


-ICWC 


203- 219 'F 


Average value: 98.4 ^C Grade Count:20 


Temperature 










Deflection Temperature at 


41.0- 


45.0 °C 


106-113 °F 


Average value: 42.9 X Grade Count:17 


0.46 MPa (66 psi) 










Deflection Temperature at 


41.0- 


45.0 "Z 


106- 113 "F 


Average value: 41.5 ""C Grade Count:13 


1.8 MPa (264 psi) 










Vicat Softening Point 


85.0 


- 107 °C 


185-225 "F 


Average value: 94.6 **C Grade Count: 133 


Brittleness Temperature 


-76.0 - 


-38.0 X 


-105- -36.4 °F 


Average value: -71.7 X Grade Count:10 


Flammability, UL94 




HB 


HB 


Grade Count:30 


Oxygen Index 


17.0 


- 18.0 % 


17.0-18.0% 


Average value: 17.4 % Grade Count:30 


Optical Properties 




Metric 


English 


Comments 


Haze 


1.30 


- 27.5 % 


1.30-27.5% 


Average value: 8.02 % Grade Count: 175 


Gloss 


8.20 


- 120% 


8.20- 120% 


Average value: 65.2 % Grade Count:172 


Transmission, Visible 


55.0 


-80.0% 


55.0 - 80.0% 


Average value: 78.2 % Grade Count:14 



Processing Properties Metric English Comments 



Processing Temperature 143 - 260 X 289 - 500 T Average value: 192 X Grade Count:124 

Blow-up Ratio (BUR) 1.50 - 3.00 1.50 - 3.00 Average value: 2.17 Grade Count:6 



Some of the values displayed above may have been converted from their original units and/or rounded in order to display the information in a consistant 
format. Users requiring more precise data for scientific or engineering calculations can click on the property value to see the original value as well as raw 
conversions to equivalent units. We advise that you only use the original value or one of its raw conversions in your calculations to minimize rounding error. 
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We also ask that you refer to MatWeb's disclaimer and terms of use regarding this information. Click here to view all the property values for this datasheet 
as they were originally entered into MatWeb. 
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Donnelly Bros Inc. 



Sup er Clean M old Grease - Free Samples 



Subscribe to Premium Services 
Searches: Advanced • Composition • Property • Material Type • Manufacturer • Trade Name • UNS Number 

other Links: Advertising • Submit Data • Database Licensing • Web Design & Hosting • Trade Publications 
Supplier List • Unit Converter • Reference • News • Links • Help • Contact Us • Site Map • FAQ • Home 

Please read our License Agreement regarding materials data and our Prj^y Policy: Qt^stions or comments about Mat^ Please contact us at 
webmaster@matweb.oom. \Afe appreciate your input ^^-Z . 

The contents of this web site, the MatWeb logo, and "MatWeb" are Copyright 1 996-2008 by Automation Creations. Inc. MatWab is intended for 
personal, non-commercial use. The contents, results, and technical data firom this site may not be reproduced either electronically, photographically or 
substantively without permission from Automation Creations Jnc. 



http://www.matweb.com/search/DataSheet.aspx?MatlD=78249 
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Overview of materials for Nylon 6, Film Grade 



Categories: Polymer : Thermoplastic : Nylon : Nylon 6 : Nylon 6. Film Grade 



Material 
Notes: 



Vendors: 



This property data is a summary of similar materials in the MatWeb database for the category "Nylon 6, 
Film Grade". Each property range of values reported is minimum and maximum values of appropriate 
MatWeb entries. The comments report the average value, and number of data points used to calculate 
the average. The values are not necessarily typical of any specific grade, especially less common 
values and those that can be most affected by additives or processing methods. 

Ciicl( here to view all available suppliers for this material. 



Please click here if you are a supplier and would like infonnation on how to add your listing to this 
material. 



Physical 


Metric 


English 


Comments 


Properties 








Density 


1.04-1.38 g/cc 


0.0376-0.0500 Ib/in^ 


Average value: 1.14 g/cc Grade 








Count:40 


Water 


1.60-9.50% 


1.60-9.50% 


Average value: 4.25 % Grade 


Absorption 






Count:4 


Moisture 


2.70-3.00% 


2.70 - 3.00 % 


Average value: 2.87 % Grade 


Absorption at 






Count:7 


Equilibrium 








Water 


9.00 " 9.50 % 


9.00 - 9.50 % 


Average value: 9.10 % Grade 


Absorption at 






Count:5 


Saturation 








\A/sitpr X/anor 




0.167-29.9 g/100 in'/day 


Average value: 149 g/mVday Grade 


Transmission 






Count: 17 


Oxygen 4.00 - 


40.3 cc-mm/m''-24hr-atm 10.2 


- 102 cc-mil/100 in^-24hr-atm 


Average value: 16.4 cc-mm/m2-24hr- 


Transmission 






atm Grade Count:3 


Oxygen 


0.230-192 cc/mVday 


0.0148 - 12.4 cc/100 inVday Average value: 27.9 cc/m^/day Grade 


Transmission 






Count:24 


Rate 








Carbon 72.8 


- 220 cc-mm/m^-24hr-atm 185 


- 559 cc-mil/100 in2-24hr-atm 


Average value: 124 cc-mm/m^-24hr- 


Dioxide 






atm Grade Count:5 


Transmission 








Viscosity 


3.15-85.0 cP 


3.15-85.0 cP 


Average value: 13.6 cP Grade 








Count:6 


Thickness 


10.2-59.0 microns 


0.400 - 2.32 mil 


Average value: 26.7 microns Grade 








Count:29 


Melt Flow 


22.8-34.5 g/IOmin 


22.8- 34.5 g/IOmin 


Average value: 25.8 g/10 min Grade 








Count:4 


Surface 


36.0 - 56,0 dynes/cm 


36.0 - 56.0 dynes/cm Average value: 52.9 dynes/cm Grade 


Tension 






Count: 17 


Mechanical 


Metric 


English 


Comments 


Properties 






Tensile 


48.0- 112 MPa 


6960-16200 psi 


Average value: 86.3 MPa Grade 


Strength, 






Count:6 


Ultimate 








Film Tensile 


35.0-51.0 MPa 


5080 - 7400 psi 


Average value: 39.6 MPa Grade 


Strength at 






Count: 10 


Yield, MD 








Film Tensile 


35.0-82.7 MPa 


5080 - 12000 psi 


Average value: 57.9 MPa Grade 


Strength at 




Count: 14 


Yield, TD 








Film 


50.0 - 600 % 


50.0 - 600 % 


Average value: 233 % Grade 


Elongation at 






Count:33 


Break, MD 








Film 


55.0-900% 


56.0-900% 


Average value: 387 % Grade 


Elongation at 






Count:25 


Break, TD 








Film 


10.0 % 


10.0% 


Average value: 10.0 % Grade 


Elongation at 






Count:4 


Yield, MD 








Film 


7.00 % 


7.00 % 


Average value: 7.00 % Grade 



file://C:\DOCUME~1\Loyolal.BR\CONFIG~1\Temp\966ZRS3T.htm 
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Elongation at 






Count:4 


Yield, TD 








Tensile 


28.0 - 90.0 MPa 


4060-13100 psi 


Average value: 63.8 MPa Grade 


Strength, 






Count:9 


Yield 








Elongation at 


140-400% 


140-400% 


Average value: 332 % Grade 


Break 






Count: 10 


Modulus of 


1.10 GPa 


160 ksi 


Average value: 1.10 GPa Grade 


Elasticity 






Count:4 


Flexurat 


0.690 - 2.80 GPa 


100-406ksi 


Average value: 2.04 GPa Grade 


Modulus 






Count:3 


Flexural 


39.0 -120 MPa 


5660-17400 psi 


Average value: 86.3 MPa Grade 


Yield 






Count:3 


Strength 








Secant 


0.650 GPa 


94.3 ksi 


Average value: 0.650 GPa Grade 


Modulus 






Count:6 


Secant 


0.285 - 4.69 GPa 


41.3-680 ksi 


Average value: 2.17 GPa Grade 


Modulus, MD 






Count:22 


Secant 


0.285-3.70 GPa 


41 .3 -637 ksi 


Average value: 2.17 GPa Grade 


Modulus, TD 






Count:20 


Coefficient of 


0.150-2.00 


0.150-2.00 


Average value: 0.516 Grade 


Friction 






Count:27 


Coefficient of 


0.370- 1.00 


0.370 - 1.00 Average value: 0.595 Grade Count:4 


Friction, 








Static 








Tear 


30.0-14000 


30.0 - 14000 Average value: 1250 Grade Count:22 


Strength 








Test 








Tear 


15.0 N 


3.37 lb (f) 


Average value: 15.0 N Grade 


Strength, 






Count:4 


Total 








Tear 


50.0 kN/m 


285 pli 


Average value: 50.0 kN/m Grade 


Strength 






Count:4 


Elmendorf 


56.0 g 


56.0 g Average value: 56.0 g Grade Count:6 


Tear 






Strength MD 








Elmendorf 


0.394 - 4.20 g/micron 


10.0-107 g/mil 


Average value: 1.85 g/micron Grade 


Tear 






Count:4 


Strength, MD 








Elmendorf 


1.57-7.87 g/micron 


40.0 - 200 g/mil 


Average value: 4.74 g/micron Grade 


Tear 






Count:4 


Strength, TD 








Film Tensile 


32.0 - 379 MPa 


4640 - 55000 psi 


Average value: 191 MPa Grade 


Strength at 






Count:33 


Break, MD 








Film Tensile 


29.0-303 MPa 


4210 - 44000 psi 


Average value: 122 MPa Grade 


Wll 91 U 1 Gil 






Count:25 


Break. TD 








Izod Impact, 


0.450-10.7 J/cm 


0.843 - 20.0 ft-lb/in 


Average value: 3.69 J/cm Grade 


Notched 






Count:4 


Thermal 


Metric 


English 


Comments 


Properties 








Melting Point 


215-260 X 


419-500 T 


Average value: 222 °C Grade 








Count: 18 


Deflection 


51.0-161 X 


124-322 T 


Average value: 121 **C Grade 


Temperature 






Count:3 


at 0.46 MPa 








(66 psi) 








Deflection 


60.0 - 75.0 X 


140-167 T 


Average value: 65.7 °C Grade 


Temperature 






Count:3 


at 1.8 MPa 








(264 psi) 








Shrinkage 


0.200-15.0% 


0.200-15.0% 


Average value: 4.15 % Grade 



Count:23 
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Optical 




Metric 


English 


Cominents 


Properties 










Haze 


1.70 


- 10.0 % 


1.70-10.0% 


Average value: 6.05 % Grade 










Count:23 




fiO 0 


- 180 % 


80 0 - 180 % 


Average value: 128 % Grade 










Count' 15 


ProcessinQ 




Metric 




Wwl llllldl 


Properties 










Processing 


lO.U 


- zyo L» 


o«7.u " oo«3 r 




Temperature 










Feed 




- itOU u 


*fOf *to^ r 


rWddyc Value?. o oiauc 


Temperature 










Rear Barrel 


oon 


- ZOO Lr 


*f zo - 1 r 




1 emperaiure 








Count' ^ 


Middle barrel 




- ZOO o 


Af\A fkCXCk **F 


MVcidyc vdiuc ^\j*T w olduc 


Temperature 










Adapter 


^4U 


Oft*; °p 
- ZOO O 


**D*T ouv^ r 


MV^Id^^ VdlUC w OlaUc; 


Temperature 








OUUI 11. 


Die 




- zoo L/ 


Z7'^ - *>nQ 


^vcidyc vdiuc. ^%^u o vjidUw 


1 emperaiure 








Count'4 


MOIQ 


OA's 


- zoo o 


*r f O - wU9 r 


Ax/oranA x/aliiP' O^f^ ^0 (^rarlp 


Temperature 








Prki int'Z 


Drying 


80.0 


- 100 X 


176-212 r 


Average value, yu.u o (jrade 


1 cilipclcilUlc 








Count*4 


Dry Time 


4.00-12.0 hour 


4.00-12.0 hour 


Average value: 8.00 hour Grade 








Count:4 


Dew Point 




-30.0 °C 


-22.0 T 


Average value: -30.0 X Grade 



Count:4 



Some of the values displayed above may have been converted from their original units and/or rounded in order to display the information in a consistant 
format. Users requiring more precise data for scientific or engineering calculations can dick on the property value to see the original value as well as raw 
conversions to equivalent units. We advise that you only use the original value or one of its raw conversions in your calculations to minimize rounding error. 
We also ask that you refer to MatWeb's disclaimer and terms of use regarding this information. .Qlick here to view all the property values for this datasheet as 

they were originally entered into MatWeb. 
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Photograph of 
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BAGS AND POUCHES 

The Quest for the BuIJetproof Pouch 

The latest material combinations improve both the barrier and the strength of bags and 
pouches. 

Christina Eltston 

Tough appiicatlons such as packaging large surgical kits and vacuum forming to 
encapsulate sharp orthopedic implants demand tough materials. And while flexible 
packaging Isn't likely to find Itself in the line of fire, many medical device manufacturers 
would like to find "bulletproof materials— especially for pouches. 

Defining Bulletproof 

The first challenge, of course, comes in defining bulletproof. And this can depend on the 
application. "From what type of bullet do you need protection?" asks Leslie Love, vice 
president of sales and marketing at Tolas Healthcare Packaging {Feasterville, PA), "i 
think the reason people talk about 'bulletproof is because the ramifications of failure are 
so great. It's really important that we communicate well to come up with the most cost- 
effective package possible." 

Even defining bulletproof in terms of abrasion and puncture resistance is difficult 
"Because there is no ASTM standard abrasion-resistance test" says Jeff Murak, director 
of sales and marketing at Oliver Products (Grand Rapids. Ml), '1he Industry is left to 
evaluate film using puncture-resistance testing that doesn't do a good enough job of 
recreating real-world scenarios." 

Puncture resistance presents its own complexities. "There are several different kinds of puncture--^including 
blunt, sharp, and cutting. The solutions for dealing with the various types of puncture are different," explains 
Dhuanne Dodrill, president and COO of Rollprint Packaging (Addison, IL). 

fvlylon 

One of the toughest materials currently used in pouches is nylon. It has been shown to be about four times 
stronger, gauge for gauge, than polyester, according to John Ozcomert, technical director at Beacon 
Converters (Saddle Brook. NJ). "For people who want a very tough barrier pouch, we give them nylon, 
Ozcomert says. 

While EVA/Surlyn had been the industry standard for toughness, nylons have replaced it because of their 
superior strength, says Murak. "End-users can thus drop thickness for thinner, better-performing nylon and get 
a better yield per pound, saving them money," he says. 

Multilayer films created by blending nylon with polyethylene and its derivatives are much stronger than 
monolayer polyethylene films, says Edward Haedt, marketing director at Perfecseal (Oshkosh, Wl). "In many 
cases a multilayer nylon/polyethylene film can be stronger at 60% of the thickness than a comparable 
monolayer polyethylene film, while the cost per unit area of film is lower for the nylon/polyethylene film." Haedt 
says. 

Sometimes the film orientation can add an extra degree of toughness, such as in a Perfecseal product called 
Ice film, says Haedt. The material features multiple layers of nylon separated by softer energy-alosorbing 
layers- "An exterior layer of nylon offers excellent abrasion resistance, while the internal layers add strength 
and puncture resistance," he explains. The arrangement of layers creates an t-beam effect similar to the 
strengthening effect of multiple wood layers in plywood, explains Haedt. 

Perfecseal also markets a high-density polyethylene film with a nylon core and easy-peel sealant, and just 
began using it In pouch applications last year, says converted-products marketing manager Mary Czarnopys. 
The material often allows customers to downgauge. "Any films that contain nylon will immediately enhance 
puncture resistance, and in some cases, abrasion resistance," Czarnopys says. "Customers who previously 
had to purchase 4-mil material from other companies can now purchase 3-mil HP-EZ Peel from us." 

Alcan Packaging Medical Ftexibles Americas (Chicago, IL) also manufactures numerous nylon coextrusions, 
forming films, and nylon laminate materials that meet a variety of abuse -resistant applications, says senior 



Polymer Blends 

Wliile nylon continues to advance, polymer blends and resins have also come a long way» says DodrilL "Some 
of the polymer blends provide a lot more strength than some of the common nylon constructions being used 
today " she says. There are a lot of new technologies out there that give us more options than we had just a 
few years ago. By blending the right resins together, you can achieve some outstanding properties.' 

These materials can be designed to offer good abrasion resistance and to stand up better to e-beam or gamma 
radiation sterilization than nylon does, adds DodrilK Rollprlnt's FlexForm and ClearForm lines, for instance, can 
be used to make bags and pouches, as well as in form-fill-seal applications, and they often cost less than 
nylon. "You can get the same performance out of the polymer materials as you can from multiple layers of 
nylon." Dodrill says. "And we often can offer a nice cost advantage over nylon." 

Packaging Large Kits 

For large surgical kits, abrasion is a special problem. "The biggest Issue for hospitals is that they put these up 
on metal racks, and then nurses come by and grab them and the material abrades on the rack, says Mike 
Oberkirch marketing and operations director for pouches and bags at Amcor Flexibles (Mundelem, IL). Header 
bags made of a tough materiat—especially one with an outer layer of nylon— stand up to this well, he says. 

As a nylon alternative for the same applications. Alcan offers Ultimate Header Film (UHF), a multilayer 
coextruded film that costs less than nylon. The material, available for approximately a year, has been saving 
custon-^ers money by eliminating nylon from the structure. 'We've provided something that s not a nylon film 
and provides four attributes for medical customers—exceptional puncture and impact resistance a high degiee 
of clarity and ultimate tear resistance. Essentially, UHF provides many of the attributes of nylon, but at a lower 
cost" says Thompson. "We have completed many substitutions with this film, and it has performed very well for 
our customers." Metal trays and devices won't puncture the clear film, which is compatible with EtO, gamma, 
and e-beam sterilization. 

Some customers, however, find header bags difficult to open, according to Oberkirch. 'To me, header bags are 
touqher to get into." he explains. One alternative is to use a bag created from a film with linear tear properties 
such as Amcor's Unitear bag. This offers Improved access, but at a cost. "What you give up, when you do that, 
is some level of toughness," says Oberkirch. The bags are generally strong enough to do the job but certainly 
not as strong as nylon header bags, 

"Typically if v^e get a complaint, it will often be because of abrasion." Oberkirch says. Device manufacturers, 
he explains, have to choose where they prefer to compromise. "A significant portion of the market, he says, is 
moving to form-fill-seal for kits." 

Vacuum Packing 

Other challenging items to package are orthopedic implants— especially those that are vacuum packed. 
Perfecseal began making pouches from its Ice film in 2001 for just such an application, says Czarnopys. who 
adds that they've developed a significant customer base for the product. They're now working to develop a 
version with a longer shelf life, she says. 

Unfortunately says Oberkirch, it is difficult to find materials pliable enough to vacuum around the product yet 
with the barrier properties to hold a vacuum during several years of shelf life. Many of the materials with these 
properties are subject to stress cracking, he says. 

Films oriqinally intended for form-fill-seal applications, however, can often be made into a bag or pouch pliable 
enough for the application. To add barrier properties, Ozcomert says that metallocene films, which stand up to 
vacuum forming without cracking, have now been developed to the point where their performance is close to 
that of foil. 

) ^ " Tolas supplies packaging for many orthopedic customers, says Love. For applications 

-V that do not require a moisture barner, they might offer combinations of nylon plus linear 

lo\V"density polyethylene, upgauging as needed to improve puncture resistance. 

For applications that require a moisture barrier, "our primary foil-based laminate is a 48- 
I gauge polyester with up to a mil of foil and a low-density polyethylene," says Love. To 
improve abrasion resistance, the outer polyester layer can be replaced with nylon. And if 
Ith- customer wants to vacuum-pack the product, a softer, more flexible foil can be used. 
The Ultimate Header ■yhe,-e are more-formable foils that can be incorporated Into these laminations," she 

Bag from Mean 

Paclcaging Medical ' ' 

Ser Tyvek Adds Toughness 
Film, a multilayer ^^^^^.^ ^ ^^^^^ material that would fulfill customer needs for an absolute 

e?«Dioved a^^^^^^^^ moisture and gas barrier, peelable seals, and superior puncture and abrasion resistance. 
XrnaUve ta »ylon. Beacon Converters recently began using DuPont's Tyvek 2FS in a new way. Applying 
both a foil lamination and a peelable film to Tyvek 2FS. the company has created a material they call A34T. 
reports Ozcomert. Though the company has not yet formally begun marketing the product, they are working 
with DuPont to do shipping simulations that will "quantify some of the advantages of the matenal," Ozcomert 
says. 




storage and provide a moisture barrier. "He needed something that would resist the cracking that takes place at 
liquid-nitrogen temperatures." Ozcomert says. Another used it provide puncture resistance in long, narrows 
pouciies used for catlieters. 

"Foil has a tendency to pinhole and flex-ciack," explains DuPont packaging consultant Karen Polkinghorne. 
She adds that the pairing with Tyvek would add strength, making the final material suitable for any foil 
application that requires abrasion or puncture resistance," including packaging for drug-coated devices. Some 
of the drug coatings are fairiy sensitive to moisture or oxygen, and they need a high-barner matenal, 
Polkinghorne says. 

As new technologies such as drug coatings change devices, the ever-shifHng dej""^^" °I buHetpro^^^^^ 
continue to change as well. "Can we make a bulletproof pouch for a specific application? asks DodriH^ 
"Absolutely," But she and others add, there is no single pouch thafs bulletproof for ^Jf^^^^^^^^^tf^^^^ 
professionals instead must continue to match packaging to the specific needs of products, tackling each new 

application one challenge— or one bullet— at a time. 

Copyright ©2006 Pharmaceutical & Medical Packaging News 
© Canon Communications IX.C 2008 
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